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1. INTRODUCTION 
Activities of the Finnish Environment Institute (FEI) up to the year 2002 in the field of 
environmental technology will proceed along the lines set out in this programme. The 
purpose of the programme is to direct activities and at the same time to serve as a basis 
for discussions concerning expertise of the FEI and of the environmental administration 
in general. The technology programme is consistent with the national research and 
development programme of the environmental administration for 1998 - 2000, except 
for the two-year-longer time span, giving it the character of a medium term development 
programme. 
The programme has been drawn up jointly by the various divisions of the FEI and their 
experts. 
Technology is regarded as utilization of techniques, taking into consideration economic 
aspects and management systems. 
2. CHALLENGES TO ENVIRONMENTAL TECHNOLOGY 
The European Environmental Agency (EEA) in Copenhagen has outlined the following 
top 12 European environmental problems: 
- acceleration of climate change (greenhouse effect) 
- depletion of stratospheric ozone 
- loss of biodiversity 
- risk of environmental catastrophes 
- acidification 
- increase of tropospheric ozone 
- fresh water shortage 
- deforestation 
- deterioration of the state of coastal areas 
- problems related to wastes 
- adverse effects of urbanization 
- chemical risks. 
Some of these problems are global (e.g. climate change and depletion of the ozone 
layer), some are regional (e.g. acidification) and some are local. With the exception of 
freshwater shortage and deforestation, the above-mentioned problems also affect 
Finland. Finland also has certain special problems due to climate, natural conditions and 
other factors. One example is acute eutrophication of waters, and consequent algal 
blooms. 
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3. ENVIRONMENTAL TECHNOLOGY AND THE FINNISH 
ENVIRONMENT INSTITUTE 
3.1 General objectives 
The FEI is a research and expert institute dealing extensively and on a multi-faceted 
basis with matters related to the environment and natural resources. The FEI's strengths 
and key areas of expertise are: 
❑ integrated research into and assessment of environmental problems and activities that 
change the environment 
❑ enhancement of environmental impact assessment and risk assessment 
❑ assessment and development of instruments and solutions applicable to the 
management and protection of environment and natural resources. 
The FEI and Regional Environment Centres supply much of the data on water 
protection, nature conservation and waste management, and the data on water resources 
use and management, needed by the Ministry of the Environment and the Ministry of 
Agriculture and Forestry. They also supply an important part of environmental impact 
assessment data and environmental monitoring data.The FEI is improving its capacity to 
carry out tasks related to biodiversity, climate change and air pollution control and those 
related to production and consumption patterns, and material cycles supporting 
sustainable development. 
The FEI provides expert services to the Ministries and Regional Environment Centres. 
Information is generated and transferred, and information systems are developed, taking 
into consideration needs of the municipalities, industry and other key clients. 
3.2 Technological sectors and their objectives 
In this programme the following sectors are dealt with: 
❑ water resources management 
❑ water supply 
❑ integrated pollution prevention and control 
❑ water pollution prevention and control 
❑ air pollution prevention and control 
❑ wastes and waste management 
❑ subsurface protection and remediation (protection of soil, bedrock and ground water) 
❑ soil clean-up (remediation of contaminated sites) 
❑ prevention and control of accidental spills (oil, chemicals) 
❑ geomatics (GIS, remote sensing) 
In 1998 - 2002 emphasis will be placed on the following: 
❑ implications of the cold climate 
❑ increased use of biological methods 
0 life cycle approach 
❑ risk management 
❑ best available techniques (BAT) 
As for reduction and management of discharges and emissions, the approach will be that 
of integrated pollution prevention and control. In this approach the best solution will be 
sought in each case, taking into consideration the overall impacts on the environment, 
and costs. At the same time the aim of reducing material intensity (raw materials, 
energy) in production and other operations will be taken into account. 
In the following sections past and present activities of the FEI are reviewed, the 
effectiveness of activities and development needs are assessed and plans are presented 
for developing the activities in 1998 - 2002 ( Sections 3.2.1 - 3.2.10). 
3.2.1 Water resources management 
Research and development work in the FEI in the area of water resources management 
is largely based on tasks designated to the State by law. Such tasks include planning of 
water construction works, planning of lake and reservoir operation (flow regulation), 
acting as permittee (permit-holder), and being in charge of implementation of plans and 
of restoration of water bodies. As no new extensive water construction works are 
presently being carried out, the emphasis in R & D is on operation of lakes and 
reservoirs, maintenance and restoration of existing water constructions (Table 1 a). 
Tasks pertaining to dam safety, flood control and flood forecasting are also included. 
In many development projects concerning water construction works and operation of 
lakes and reservoirs the primary objective has been protection or maintenance of the 
environment. The FEI's expertise in the restoration of water bodies is still limited, and 
development work in this field has therefore mainly been the responsibility of the 
regional administration. 
R & D in water resources management has been closely associated with the tasks of 
other parties playing a role in environmental administration (the Ministries and regional 
centres). It has usually served Regional Environment Centres and has been closely 
connected with practical projects and applications. The activities have met practical 
needs, and results have often been immediately applicable. 
Many results have not yet been extensively applied in practice and development work is 
still under way in most of the present key areas. Many new projects concerning revision 
of flow regulation have been started after the 1994 amendment to the Water Act, which 
simplified the revision procedure. Revisions require better information, e.g. about 
investigation methods and impact assessment. Changes in expectations and possible 
effects of climate change create a need to develop operational management of water 
systems. 
Another key area is environmental management. Environmental management is carried 
out either in connection with water construction (hydraulic engineering) works or 
independently in cases where water construction is used as a tool. The need to take 
remedial action in water bodies suffering from algal blooms had been acknowledged, but 
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algal blooms in the summer of 1997 accentuated the need. There is also a need to restore 
old water construction sites to their pre-construction state, and to implement new 
projects in a way that saves nature. 
As a research and development institute, the FEI has no role in the practical 
implementation of water resources management. It is therefore of utmost importance that 
contacts with its key clients in the field of water resources management (i.e. the Regional 
Environment Centres and the Ministries) are good, and that information flows smoothly 
between the organizations. 
In 1998 - 2002 the FEI will place emphasis on flow regulation (operation of lakes and 
reservoirs), on restoration of lakes, and on research and development activities related to 
the maintenance (care) of the aquatic environment (Table 2a). Restoration of water 
bodies (mainly lakes) will be one of the new focal areas of the FEI. At present, quality 
assurance has been a focal area. Time spent on this area will, however, diminish as 
quality assurance becomes part of everyday work in the entire administration. 
As for dam safety, R & D will in 1998 - 2002 stress assessment, categorization, and 
management of risks to dam stability, improvements in flood routing and development 
of a data system relating to dam safety. 
3.2.2 Water supply 
Emphasis in research and development has been on long-term projects relating to 
ground water areas (aquifers), and ground water quality, quantity, and use of ground 
water. Waterworks and water distribution networks have been also studied and design 
guidelines prepared. 
Investigation of ground water treatment methods has been an important field of research. 
The results of the investigations have been of great practical value. Iron removal has 
been extensively studied. Other topics have been alkalinization and the removal of 
fluorine, radon and arsenic. The most important current project is a EU project on 
artificial ground water and bank infiltration. 
The research and development projects dealing with waterworks technology and supply 
networks have been smaller in scale. Emphasis has been on systems serving sparse 
settlements. Guidelines and model schemes were previously drawn up to serve the 
financing of water supply in sparsely setteled areas. Some have now been revised. Some 
model schemes have also been extended in 1994 - 1996. 
Research results relating to aquifers and ground water treatment have been put to 
effective use. The results and their value are also dealt with in Section 3.2.7 "Subsurface 
protection and remediation". 
The data system for waterworks and sewerage works has been used very effectively as 
long as it has existed. It is now, however, necessary to modernize the data system 
because of changes in data bases, computer equipment and software.This work started 
in autumn 1997. 
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Model schemes for water supply to sparse settlement are being used every year in 
hundreds of cases, involving both new undertakings and fundamental renovations. Some 
of the model schemes have been renewed using AutoCAD in connection with drafting 
the well guide. 
Table lb shows available resources, with references to past activities. The activities are 
also described in part in Section 3.2.7. 
One objective of research activities has been to maintain and increase international 
cooperation. The clientele in the water supply sector is large, ranging from single 
property-owners to metropolitan waterworks, and traditional educational and informative 
activities are continuously needed. Research in the field of water supplies, especially in 
relation to ground water utilization, and treatment methods for surface and ground 
waters is also providing a basis for export of know-how. The aim is to ensure that the 
FEI can cope with research, planning, development and educational needs in the 
neighbouring countries and in developing countries. 
Table 2b will give more detailed information about focal areas, key project entities and 
key products. 
3.2.3 Integrated pollution prevention and control 
Integrated pollution prevention and control started only in the 1990s, at the same time as 
preparation of the directive on integrated pollution prevention and control (the IPPC 
Directive) was started. Action in the FEI has concentrated on development of different 
methodologies and conduct of studies to support decision-making in relation to 
environmental policies (Table lc). 
Current activities serve preparation and implementation of harmonized legislation, 
planning of sustainable development, generation of basic data needed for follow-up, and 
development of environmental management systems, such as the EMAS. 
Comprehensive studies in which special Finnish conditions have been taken into account 
have provided new basis for decision-making in environmental policy matters. More 
resources are, however, needed to make the results known, and to enhance their use. 
Know-how acquired from assessment of environmental pressures also has commercial 
value. Development of methods relating to impact assessment is continued in order to 
take the local (Finnish) conditions better into consideration. Environmental impacts are 
being evaluated, also in terms of money, and systematic methods of comparison are 
being developed at project, regional and national level. Methods of assessment of cost 
data related to the management of environmental matters are also being developed, as 
tools for environmental decision-making. 
Table 2c shows the programme that will be put into effect in 1998 - 2002. Emphasis will 
be placed on preparation of new environmental legislation and investigations supporting 
sustainable development. In the context of introducing the integrated permit, best 
available techniques (BAT), raw material flows, methods of monitoring discharges and 
impacts, and effectiveness of use of energy will be determined for each sector, and 
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methods will be developed to allow efficient allocation of environmental measures, 
taking account of costs. 
The effectiveness of the various management tools will be developed in ways that will 
obviate redundancy. Possible side effects of management tools will also be studied. 
Sector overviews based on life cycle analyses (LCA) will be prepared to aid follow-up 
of sustainable development. Research on methodologies and their applications is central 
in the FEI focal areas. Environmental stresses caused by small and medium-sized 
industry and rural and urban activities are under review. Environmental risks will be 
further analysed. 
3.2.4 Water pollution prevention and control 
Research and studies on municipal wastewater and industrial effluents, and relevant 
pollution control have been one of the first preoccupations of the FEI and agencies 
preceding it. 
Research efforts were intensive in the early 1970s, especially after a pilot plant was 
established at the municipal sewage treatment plant of Espoo, at Suomenoja, under the 
YVY project (a project on municipal water and environmental protection). The pilot 
plant has made it possible to develop process technologies and equipment and test them 
under controlled circumstances on a pilot scale. Most of Finland's municipal wastewater 
treatment plants were constructed at that time. Finland had an independent policy as 
regards wastewater treatment. In consequence, most Finnish sewage treatment plants use 
simultaneous precipitation method for phosphorus removal. Their average performance 
in removing organic matter and phosphorus ranks high on a worldwide basis. 
Recently attention, at the Suomenoja pilot plant, has been focused on the biological 
removal of phosphorus and nitrogen. Use in a cold climate of processes already tested 
and used in warmer climates has been studied. There has been cooperation with the St. 
Petersburg water and sewerage works. In Finland, research has been carried out jointly 
with the Helsinki University of Technology (Laboratory of Environmental Engineering) 
and the University of Helsinki (Laboratory of Applied Chemistry and Microbiology). 
Experimental operation of the process ended in 1997. A report will be compiled in 1997 
-1998. 
One problem in the operation of wastewater treatment plants is leakages in the sewer 
system, which create problems for nitrogen removal. In the project "Sewers beyond 
2000" information on sewer flows is being collected and processed, and with the help of 
this information decision-makers, supervisors, and waterworks and sewerage works will 
be approached with a view to motivating them to renovate sewers and improve 
performance of sewage treatment plants. 
Since the mid 1980s the aim in development of sewage treatment methods for sparse 
rural settlements and other small-scale polluters has been to produce information that is 
practical and down to earth. Numerous guidelines and reports have been published on 
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various methods and choice of methods. Many training courses have also been arranged. 
Current projects are providing new information and creating new alternatives at 
municipal level with a view to promoting wastewater treatment in sparse settlements. 
In the FEI activities related to effluent reduction primarily concern pulp and paper 
industry. The activities consist mainly of adapting and processing information produced 
elsewhere, to aid national and international reporting, identification of BAT, the pulp 
and paper industry's life cycle project, and provision of expert services to regional 
centres. In the FEI work done on industrial water pollution control takes place in the 
context of integrated pollution prevention and control. Among other achievements the 
joint project with industry carried out in 1993 - 1997 on impacts of effluents from 
oxygen bleaching plants might be mentioned. 
There is also a long tradition of research and development related to aquatic discharges 
from agriculture, and means of preventing or controlling them. Results from the 
environmental administration's test fields by the River Aurajoki and in Liperi, and from 
test fields of other research institutes, are vital in preparing nutrient and erosion models. 
Differences observed with different cultivation methods in field experiments are critical 
to assessments of regional impacts and pollution load based on geographical information 
systems (GIS). It is important to be able to link different calculation systems that 
characterize discharges into waters, water quality, atmospheric emissions, and habitat 
and species diversities. Regional information can be obtained by combining results from 
calculation systems with GIS data bases. 
The FEI needs to retain its nationally and internationally recognized role in matters 
pertaining to aquatic discharges. The principles of sustainable development should be 
incorporated into the FEI action plan. Its background also allows the FEI to act as an 
expert also in matters related to technology and associated administrative matters. To 
retain a role the FEI should continue to work on research and development projects, and 
develop further educational and information services, and training programmes etc. 
dealing with data systems relating to discharges and discharge abatement. 
The research station at Suomenoja allows pilot scale research and development. New 
research projects will serve the needs of municipal wastewater treatment. 
A programme outlined in Table 2d will be implemented in 1998 - 2002. 
3.2.5 Air pollution prevention and control 
At the end of 1996 the FEI started a project (the SIPS project) for assessment of 
atmospheric emissions, and their consequences (scenarios) in Finland. The purpose of 
the project is to compile and assess data on acidifying compounds, greenhouse gases, 
heavy metals, volatile organic compounds (VOCs), persistent organic pollutants (POPs) 
and particles in emissions from all sources of pollution (Table le). This information is 
needed for the CORINAIR inventory of the European Environment Agency (EEA), but 
can be made use of elsewhere and serves as a basis for impact assessment. 
The aim is to establish a nationwide data base and management tool for air pollution 
control purposes, to supplement information provided by the VAHTI system (a system 
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for supervision of compliance, and for pollution load data) on gaseous and particulate 
emissions,supplied by the regional environment centres. The FEI receives information 
annually on emissions from individual plants. This is the foundation for its role as the 
official provider of national emission data. 
The SIPS data system also contains information about pollution control techniques 
(existing, potential, best available) and their costs (actual and potential). This 
information is used to assess the feasibility of emission control techniques in different 
scenarios. Scenarios play an important role in assessment of emissions, and should be 
based on various views of developments in the national economy. In impact assessment 
it is also important to consider the histories of emissions. 
Within the SIPS project subprojects have been initiated to update emission factors. One 
has been completed, namely, on calculation of agricultural ammonia emissions. Progress 
in this work depends on the timetables for international reportings and progress made by 
the acidification committee. 
The SIPS data system has been used on many occasions in international reporting. Since 
1994 it has been used in the CORINAIR inventory of the European Union. The objective 
of CORINAIR is to harmonize reporting of emission data. At the end of 1996 and 
beginning of 1997 the SIPS system was used for the first time to report data to the UN 
Economic Commission for Europe (UN-BCE). Information has also been supplied to the 
International Institute for Applied Systems Analysis (IIASA) in Austria. The IIASA has 
undertaken model calculations for the Convention on Long Range Transboundary Air 
Pollution (CLRTAP) and the acidification strategy of the European Community. 
Emission inventories supplied by the SIPS project form the basis for research on climate 
change. SIPS emission data was used to prepare Finland's country report to the UN on 
this topic. 
Development of reliable tools and securing the resources necessary for scenario 
preparation will be a key task of the SIPS project in the immediate future. On the 
resource side, the most critical question is how to safeguard permanent contracts for the 
experts working on the project. 
In 1998 - 2002 the programme described in Table 2e will be implemented. The aim is 
to have at the end of the period the following as focal areas in the FEI: 
- assessment of emissions (official national emission data) 
- preparation of emission scenarios (including the history of the emissions) 
- evaluation of pollution control techniques and their costs. 
The objectives of the SIPS project cannot be achieved without effective cooperation with 
other research institutes. The cooperation network to be created will involve, at a 
minimum, the Finnish Meteorological Institute, Statistics Finland, the Technical 
Research Centre of Finland, some Finnish universities and some research institutes 
outside Finland. 
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3.2.6 Wastes and waste management 
Currently the key areas of the FEI in the waste sector are development and maintenance 
of follow-up and data management systems, modelling of waste management systems, 
and landfill structures (Table 1 f). Analytical methods and standardization concerning 
wastes have been consistently developed. Substantial resources have been allocated to 
construction of national follow-up and data management systems under the JÄSTI 
project. Remaining resources have been devoted mainly to studies and development 
work that serve the administration directly (see references in Table 1f). 
There is pressure to develop follow-up, data management and reporting systems in the 
waste sector further. The Ministry of the Environment considers this to be a task 
appropritate to the FEI. Reporting to the European Commission on implementation of 
the waste directives will require much effort. In 1998 all EU member countries will 
report on wastes in the period 1995 - 1997 in a harmonized manner. 
In the National Waste Plan that reaches up to 2005 objectives are set for minimization 
of various types of waste, and for different sectors producing waste. The objectives in 
most sectors are very ambitious. In the course of preparing the national plan many gaps 
in basic knowledge were observed. New findings from applied research are needed to 
evaluate to what extent the objectives of the waste plan were achieved and what 
revisions should be made in the next plan. On the other hand, there is a need in Finland 
to support basic research. One challenge in the next five-year period is to start research 
in the FEI on the minimization of waste production. 
Personnel transfers have taken place in the FEI to increase the number of persons 
working in waste sector research and development and to convert temporary project 
posts into permanent positions. In 1996 a research professorship was created for three 
years. 
A research and development group specializing in environmental technology will be 
established at the Pirkanmaa Regional Environment Centre. The group will also deal 
with research on waste and waste management. In the next 5-year period a good 
cooperation needs to be established between this group and the FEI, and division of 
work needs to be agreed. 
The Finnish Environment Institute will reinforce and orientate its activities in such a way 
that by 2002 key areas in the waste sector will be: 
- waste in the context of integrated pollution prevention and control (IPPC, 
BAT) 
- integrated systems of municipal waste management 
- waste policy instruments 
- follow-up, data transfer and data management in the waste sector 
- counselling and education. 
To achieve necessary levels of know-how and expertise the programme outlined in Table 
2f will be undertaken. 
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3.2.7 Subsurface protection and remediation 
Aquifers have been investigated and inventoried since the 1970s to safeguard their 
usability for water supplies as long as possible. The inventory gave a good starting point 
for the national survey and classification of ground water areas that began in 1988. The 
results of this survey were published in 1997 in a report entitled "Classified Ground 
Water Resources of Finland". 
Practical ground water protection has also been promoted by implementation of all of the 
other projects referred to in Table 1g. The project on the impact of gravel extraction on 
ground water was a multidimensional joint research project which, to a great extent, 
forms the basis of present-day ground water protection. A continuation project on 
rehabilitation of extracted gravel sites (the JAPRO project) gave more precise and 
complementary information about rehabilitation methods, and about the structure and 
composition of the soil materials suitable for rehabilitation. 
When road salt (de-icer) proved to be a threat to ground water resources, a road risk 
classification system was developed and areas susceptible to salt were simultaneously 
charted. After basic investigations were completed, extensive road salt investigations 
were conducted in cooperation by the FEI, the National Road Administration and 
theTechnical Research Centre of Finland. A final report came out in 1997. An action 
plan was also drawn up for the regional organizations of the road and environment 
administrations. The action plan will be put into effect no later than 1998. 
In Finland soil protection began in the context of ground water protection, regulation of 
soil and rock extraction, and surveys of contaminated soils. The draft target programme 
for the protection of land is based for the most part on a study describing the present 
state of land protection in Finland. 
"Harmonization of Aggregate Services with Ground Water Protection" (the POSKI 
project) is also a wide-ranging joint project involving many sectors of the administration. 
Report concerning the pilot area has been completed. The project is programmed to last 
several years and is proceeding regionally. One of the achievements in relation to 
subsurface protection is that competing interests have been brought together to 
implement the programme. 
In 1998 -2002 the subsurface protection programme outlined in Table 2g will be carried 
out. 
The POSKI project is proceeding stepwise, regionally. The project has a steering group 
in which the parties taking part in the project are represented. The project manager and 
the project secretary are from the FEI. The POSKI project, the JAPRO project and 
development of a soil register (data system) are mutually supportive. Although the final 
report of the JAPRO project has been published and rehabilitation guidelines will be 
issued in 1998, data from lysimeter fields and vegetation test plots will be collected for 
some five more years. 
The productive cooperation between the FEI and the National Road Administration 
should be continued to promote cooperation between the regional administrations, 
especially in the updating of the road risk data system. A data system that works well 
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and is easy to use will be an effective tool in ground water protection. 
Joint ventures, which have increased in number throughout the 1990s, have greatly 
increased our knowledge about Finland's ground water resources, and about factors and 
activities threatening them. Cooperation needs to be developed further and made more 
effective. International cooperation should be intensified especially in research projects. 
3.2.8 Soil clean-up (Remediation of contaminated sites) 
The need to remediate contaminated sites was pointed out in an environmental report 
issued by the Council of State in 1988. Soon after, the SAMASE project relating to 
contaminated soil was initiated (Table 1h). In the course of the project the State also 
started to finance remediation projects. Under the SAMASE project guideline values 
were determined for contaminants in soil. These guideline values have influenced the 
content of administrative and legal decisions, and thus harmonized procedures and 
defined acceptable levels in relation to different remediation projects. After the 
SAMASE project was completed, work on guideline values continued. This work has 
focused on determination of environmental risk levels of toxic substances. Risk 
assessment methods suited to Finnish conditions have also been developed. 
During the SAMASE project a national data system was created for contaminated sites. 
The system has been updated to include current information on contaminated sites and 
needs for remedial action. 
Methods suitable for remediation of sites contaminated in various ways have been 
investigated, and their utility under Finnish conditions has been evaluated. There has 
been research on biological methods, for example for cleaning up soils contaminated by 
oil or chlorinated phenols. As methods used in field investigations and laboratory 
analyses have been found deficient, development of such methods has been a key task, 
and has involved international cooperation. 
Traditional know-how in soil and hydraulic engineering within the FEI has been used in 
planning and implementing soil clean-up projects, in acting as builder in engineering 
projects, in quality assurance and in safety at work. For instance, geotechnical guidelines 
for liner structures used in the restoration of landfill sites are in preparation. 
The FEI collects, in a centralized manner, information about all decisions made by the 
regional administration concerning remediation of contaminated sites. The information 
is used to evaluate decisions from administrative and legal viewpoints. Assessment of 
liabilities and of court cases and administrative decisions regarding old contaminated 
sites has been an area of particular activity. Attention has been also paid to related 
development needs. Through counselling and education it has been possible to raise the 
standard of permits, and by taking actual cases as examples, needs for administrative and 
legal developments have been exposed. 
The FEI has participated actively in work that has led to comprehensive and systematic 
survey of contaminated sites. Examples include the well-established system of State 
waste management works and the 10-year clean-up project (the SOILI project) relating 
to decommissioned service station sites, started jointly by the State and the oil 
16 
companies. Finland is at the moment one of the leading countries in Europe as far as 
soil clean-up is concerned. 
Further research and testing is needed to study the behaviour of contaminants in nature 
in Finland. The information that will be gained needs to be applied in assessing risks 
from contamination. 
Biodegradability needs to be studied to allow decision as to whether sites should be 
cleaned up, or whether the risks posed by contamination would be eliminated by natural 
means. In cleaning up an aquifer polluted by contaminated soil, physical methods need 
to be tested and developed alongside biological procedures. 
Analyses of soil samples and relevant field investigation methods are constantly 
developing, but information about their reliability is sometimes deficient. Testing of 
available methods is of great importance to ensure quality and reliability of remediation 
measures. 
Guidelines are necessary for the follow-up, supervision and reporting of remediation 
projects to ensure that appropriate methods are used in all cases, that safe working 
procedures are used, and that the standard of work is high. 
A soil clean-up programme illustrated in Table 2h will be carried out in 1998 - 2002. 
In the next few years new pilot projects will be started to produce models for planning 
and to improve standards of plans in corresponding cases. In cooperation with external 
sources of finance experiments will be carried out on remediation methods. 
Development projects will be carried out in geotechnics (e.g. on insulating structures and 
testing of materials) and biotechnics (various composting methods and substances that 
can be composted). Combined biological and physical methods will be tested, such as 
activation of natural biodegradation in soil, and various rinsing and aeration techniques. 
Soil sampling and analytical techniques will be developed and equipment and methods 
available on the market tested. 
3.2.9 Prevention and control of accidental spills (oil and chemicals) 
The behaviour of contaminants such as oil and various other chemicals in the sea has 
been studied in numerous laboratory and full-scale field investigations. Attention has 
focused on conditions peculiar to Finland: low sea water temperature, low salinity, 
broken coastline and abundance of islands, and seasonal ice conditions. Changes in the 
composition of oil have been studied as a function of time and under different 
conditions. Regional and general flow and distribution models for harmful substances 
have been drawn up. The biological degradation of oil has been studied in water and on 
land (on the coasts), as well as the possibilities of intensifying the process in controlled 
ways. A model (the HIROMB model) is being developed in the framework of the 
Helsinki Commission. Collaboration in this model work will offer the FEI a chance to 
improve results, and to engage in real-time application of models. 
Underwater techniques and equipment have been developed for investigating a casualty 
or a wreck. A small-scale submarine has been made available to the administration. A 
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method has been developed allowing barrels etc. containing toxic substances to be 
removed from the sea bed, with minimum environmental and other risks. To reduce 
environmental pollution and combatting costs, methods are being developed to empty 
damaged tanks of vessels. A technique has been developed which has been successfully 
used in accidents at sea. The same technique has been used to clean up environmentally 
dangerous wrecks in the Finnish coastal sea areas. 
The FEI has developed techniques for collecting oil and chemicals mechanically from 
the sea and thus preventing spills from drifting ashore where they might cause even 
greater damage. Development work has been undertaken on recovery equipment, which 
has been studied both under laboratory conditions and full scale. Many devices, based 
mainly on brush technology and developed to operate in cold conditions, have been 
brought into use by the administration. Such devices have been installed in oil-
combatting vessels. Special equipment has also been developed that can be attached to 
vessels or amphibious excavators etc. The FEI has also participated in development of 
such vessels (improvements in navigation, information transfer and control systems). 
For collecting oil that has floated ashore, and for collecting oil from a mass of ice, 
techniques clearly superior to earlier techniques have been developed. For oil spills in 
solid ice fields, techniques making it possible to move oil in any desired direction under 
the ice cover and to saw through the ice to allow safe removal of the oil, have been 
elaborated. 
The Helsinki Commission and others recommend that oil be collected mechanically. The 
FEI has, however, studied possibilities of using dispersion chemicals, and has 
investigated their environmental effects in the cold, brackish waters of the Baltic Sea. 
Other important development projects have dealt with new sampling methods, improved 
composting of oily soil, helicopter-borne booms to stop oil from spreading, 
improvement of combatting boats to be used by the municiplities, and a GIS-based data 
bank relating to ecologically vulnerable areas. 
As far as accidental spills are concerned the role of research becomes more pronounced. 
Sampling methods will be improved to make sampling easier, safer and more reliable. 
Inernational cooperation throughout the sector will be intensified, particularly in the 
context of cooperation over models, now that Finland is involved in HIROMB 
cooperation for modelling the Baltic Sea. 
In prevention and control of accidental oil and chemical spills and in related research and 
development work, the programme set out in Table 2i will be implemented. Resources 
will be concentrated on items of special concern to Finland. Because of the special 
conditions in the Baltic Sea and inland watercourses, emphasis in responses to accidental 
spills will be on methods that allow as careful as possible recovery of spilt contaminants. 
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3.2.10 Geomatics 
Substantial know-how has been acquired in optical remote sensing. Remote sensing is 
currently an area of the FEI research and development activities. In coming years, 
remote sensing will be applied to operational environmental monitoring. The results of 
research and development work will be made available via a GIS user inferface. 
The GIS and Remote Sensing Unit of the FEI is participating in many national and 
international geomatics projects (Table lj). More than 50 % of applications for grants 
have been successful. Representatives of the GIS and Remote Sensing Unit take part in 
the work of many expert and support groups, e.g. cooperation groups of the Environment 
and Climate Programme of the European Union, remote sensing groups of the (Finnish) 
Technology Development Centre, and steering groups of various projects. 
The use of GIS technology has increased considerably over the past two years, because 
the entire environmental administration has had access to data bases, the use of which 
has been facilitated. The potential benefits of remote sensing have been well received 
and understood in certain sectors of environmental administration. For this reason, 
several remote sensing projects have been initiated in the administration. Cooperation 
with individuals and organizations representing different fields of expertise in the 
projects has been good. The GIS and Remote Sensing Unit has played a decisive role in 
these projects. 
A number of developmental needs exist in geomatics. Missing or incomplete GIS data 
bases need to be created or completed, and made available to the entire environmental 
administration. Results of projects should come into operational use in a few years time. 
Training of users and decision-makers should be intensified, to make it clear to everyone 
what benefits and possibilities geomatics can offer.The goal is to have tasks related to 
geomatics, especially operational ones, carried out in situ, in the FEI divisions. 
Activities in 1998 - 2002 will continue along present lines (Table 2 j). The GIS and 
Remote Sensing Unit will participate in planning and implementation of geomatics 
projects throughout the environmental administration that cannot be undertaken in other 
units because of lack of know-how, equipment or programmes. Training of the 
administration as a hole and of the personnel of the GIS and Remote Sensing Unit will 
be a key area, especially in the first half of the period. 
A quality system will be established. In planning the activities of the GIS and Remote 
Sensing Unit the development proposals put forward by the GIS working group of the 
Ministry of the Environment (with representatives from Regional Environment Centres, 
the Ministry, and the FEI) and the GIS network of the environmental administration 
(with representatives from the Ministry, all Regional Environment Centres, and the FEI 
divisions making use of GIS) will be taken into account. 
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3.3 Transfer and management of technology, technology assessment 
Research and development activities in the FEI give rise to know-how that is of value 
not only to the administration but also other sectors of Finnish society (cf. Sections 
3.2.1 - 3.2.10). However, greater attention needs to be paid to making such know-how 
available to citizens (potential users). 
The FEI also needs to enhance its capacity to transfer to and interpret for Finnish users 
technological know-how originating elsewhere. This need is already fulfilled to some 
extent through the FEI being the national focal point for exchange of information on 
Best Available Techniques (BAT) in the context of the European Union. In 
implementing the IPPC directive, information is exchanged on BAT. This includes 
preparation, between 1997 and 2001, of BAT reference documents for 33 sectors. 
In future years the FEI should be able, on a broader basis, to evaluate technological 
developments and their effects, and possibilities of environmental technology to promote 
sustainable development. 
3.4 National and international cooperation 
The FEI is increasingly relying on national and international cooperation networks in 
developing its activities in the field of environmental technology. In Finland there is 
multi-faceted collaboration with numerous partners (cf. sections 3.2.1 - 3.2.10). 
Joining the European Union greatly increased the number of tasks in the environmental 
sector for which the FEI is responsible. One challenge in the near future is to reach levels 
in R & D that would allow successfull competition for EU and other international 
funding of projects. 
The FEI has commenced activities in certain technological sectors in the Baltic 
Countries and Russia and in some developing countries. An export division has been 
established to administer such activities. 
4. TABLES 
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Table la. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Water resources management 
A. Resources 
Research in man-years, 1997 
Permanent employees Project workers Total 
Areas of focus 
1 	Flow regulation 1,2 0,8 2,0 
2 	Methods aiding decision-making 0,8 0,2 1,0 
and impact assessment 
3 	Watercourse modelling and predictions 0,6 2,0 2,6 
4 	Quality systems relating to planning and 0,6 1,0 1,6 
construction 
5 	Dam safety, earth dams 2,0 2,0 
Areas of focus, total 5,2 4,0 9,2 
Other activities 3,5 2,9 6,4 
Total 8,7 6,9 15,6 
B. References 
❑ Extensive studies aimed at improving flow regulation (including Lakes Oulujärvi, Inari, 
Päijänne and River Iijoki), in collaboration with the regional administration 
❑ Methods aiding decision-making and impact assessment, developed in connection with revision 
of regulation plans and planning of construction works (e.g. flood control for the River 
Kokemäenjoki) or in development projects 
❑ Methods of estimating consequences of flow regulation and construction works (including 
effects on fisheries) 
❑ Development of fishery management and monitoring required in permits issued by the Water 
Court, including elaboration of a model relating to management of fish stocks, used, for 
example, in Lakes Inari and Oulujärvi 
0 	Method of evaluating appropriateness of mandatory monitoring obligations 
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0 	Data system for management of watercourses in Finland (the most advanced data systems exist 
for Rivers Kymijoki and Vuoksi and Lake Inari) 
❑ Development and maintenance of a system of watercourse models: a total of 20 models, GIS 
interfaces, and a forecasting service (covering 80% of Finland's watercourses) on the Internet. 
❑ Quality system model for construction works, used by Regional Environment Centres; a quality 
system model relating to planning is being developed. 
❑ Dam safety instructions 
❑ Technical solutions relating to earth dams and dykes, e.g. for determining deformation and 
stability, for preventing damages caused by soil frost and internal erosion, and improvement of 
existing constructions 
❑ Methods of determining risks of dam failure, for modelling fractures in dams and for flood 
routing. Criteria for dam-risk assessment are under preparation, dams are being classified, and 
effects of possible failure on alarm and rescue plans are being studied. 
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Table 1 b. Current resources and focal areas of the Finnish Environment Institute 
in environmental technology 
Technologcal sector: 	Water supply 
A. Resources 
Field of activity 
	
Research in man-years, 1997 
Permanent employees 	Project workers 	Total 
Areas of focus 
1. Data systems in relaton to water supply and sewerage 0,9 	1,5 
	
2,4 
2. Water treatment at small waterworks 1,0 1,0 2,0 
3. Rural water supply 0,3 0,4 0,7 
4. Utilization of ground water and 
artificial groundwater 1,6 3,9 5,5 
Areas of focus, total 3,8 6,8 10,6 
Other activities 0,2 0,2 0,4 
Total 4,0 7,0 11,0 
B. References 
Area of focus 1: 
❑ Development and maintenance of data system relating to water supply and sewerage services 
❑ Statistical reports and other material on water supply and sewerage services 
❑ Development of data base on ground water areas 
Area of focus 2: 
❑ Removal of iron and manganese (PhD project, 1989) 
0 	Nationwide rural well water survey, 1990-1992 
❑ Removal of radon and uranium from ground water, 1995-
Area of focus 3: 
❑ Development of rural water supply, 1987-1990 
❑ Well Guide (publication and brochure in Finnish and Swedish), 1996-1997 
❑ Technical guidelines for rural water supply 
❑ Education and counselling 
Area of focus 4: 
0 	Classification and mapping of ground water areas, 1985-1997 
❑ Provision of expert services 
International references: 
❑ Egypt, Water Supply and Sanitation Sector Study, 1990-1991 
❑ Egypt, preparation of project document for Regional Water Supply and Sanitation 
Project in the Governorate of Beni Suef, 1992 
❑ Supervision of water supply planning and investment projects in Russia and Estonia, 1993-
1998 
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Table 1 c. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Integrated pollution prevention and control 
A. Resources 
Research in man-years, 1997 
Permanent employees 	Project workers 	 Total 
Areas of focus 
1 	Inventory (assessment of 
environmental burdens) 
2 	Environmental impact assessments 
3 	Follow-up and analysis of permit 
procedures 
Areas of focus, total 
Other activities 
Total 
	
1,5 
	
1.0 
	
2,5 
1,5 
	
1,5 
0,8 0,5 1,3 
3,8 1,5 5,3 
1,2 0,5 1,7 
5,0 2,0 7,0 
B. References 
❑ The Forest Industry and the Environment - LCA of the Finnish forest industry 
❑ Decision analysis as a tool for life cycle impact assessment 
❑ LCA of Finnish peat production 
❑ Water supply of Turku area - choice of best alternative, using decision analysis 
❑ Development of monitoring methods - monitoring reports from five countries 
❑ Assessment and management of chemical hazards in small enterprises 
❑ Environmental risk analysis in industry 
❑ Experiences of the environmental permit procedure, and related problems 
❑ Environmental permit application forms and instructions for their completion 
0 	Data system for Water Court permits 
0 	Guide relating to Water Court application documents 
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Table 1 d. Current resources and focal areas of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Water pollution prevention and control 
A. Resources 
Field of activity Research in man-years, 1997 
Permanent employees Project workers Total 
Areas of focus 
1. Wastewater technology 0,6 1,5 2,1 
2. Water pollution control in rural areas 0,3 0,4 0,7 
and sparsely populated areas 
3. Data management in relation to wastewater 
discharges 1,2 1,0 2,2 
4. Provision of expert services internationally 1,0 0,1 1,1 
5. Reduction of nutrient losses from 2,2 0,3 2,5 
agriculture to the aquatic environment 
Areas of focus, total 5,3 3,3 8,6 
Other activities 1,9 1,0 2,9 
Total 7,2 4,3 11,5 
B. References 
Area of focus 1: 
❑ Research projects relating to different methods of removal of nutrients from municipal 
wastewaters, 1974- 
0 	Modelling of secondary settling and sludge blanket 
❑ Biological nutrient removal, 1993- 
0 	Studies on performance and renovation of sewerage systems 
Area of focus 2: 
❑ Studies on performance of small wastewater treatment plants 
❑ Reports, technical and administrative guidelines, 1973- 
0 	Education and public awareness material, 1973- 
Area of focus 3: 
❑ Development and maintenance of data system on water supply and sewerage, 1970- 
0 	Development and maintenance of data base on performance of municipal 
wastewater treatment plants 
0 	Data system on industrial effluents 
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Area of focus 4: 
❑ Consultant services for bilateral development cooperation projects (Egypt, Vietnam, 
Namibia), 1990- 
0 	Management and supervision of planning, investment and education projects in the 
framework of the Finnish cooperation with Central and East European countries (Russia, 
Estonia, Latvia, Lithuania), 1991- 
Area of focus 5: 
❑ Application and development of mathematical models in reduction of nutrient losses from 
agriculture to the aquatic environment 
❑ Assessment of nutrient losses from agriculture to the aqatic environment,: generally and 
regionally 
❑ Mitigation of nutrient losses from agriculture to the aqatic environment and studies related to 
their selection and costs; training and information services 
Table 1 e. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Air pollution prevention and control 
A. Resources 
Research in man-years, 1997 
	
Permanent employee 	Project workers Total 
Areas of focus 
1 	Assessment of atmospheric 	 1.0 2,2 	 3,2 
discharges from Finland 
(acidifying compounds, greenhouse gases, 
heavy metals, volatile organic compounds 
VOCs and persistent organic pollutants 
POPs, suspended particles) 
Areas of focus, total 	 1,0 2,2 	 3,2 
Other activities 	 0,3 0,3 
Total 	 1,3 2,2 	 3,5 
B. References 
❑ Air emission inventories 1995 and 1996 (ECE) 
❑ CORINAIR (EEA) 
❑ Ammonia emissions and costs of their abatement (acidification committee) 
❑ Other material and calculations related to air emissions (acidification committee) 
❑ Finnish Official Energy Pathway - Energy Market Scenario (EMS) for updating the Regional 
Air Pollution Information and Simulation Model (RAINS) 
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Table if. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Wastes and waste management 
A.Resources 
Research in man-years, 1997 
Permanent employees Project workers Total 
Areas of focus 
1 	Follow-up and data management 
systems of wastes 4.0 0,7 4,7 
2 	Modelling of waste management 
systems 1,5 0,1 1,6 
3 	Landfill structures 1,6 2,0 3,6 
Areas of focus, total 7,1 2,8 9,9 
Other activities 2,7 2.1 4,8 
Total 9,8 4,9 14,7 
B. References 
❑ Preparation of National Waste Plan 2005 and Finnish Waste R & D Framework Programme 
1998-2002 
❑ EIA in strategic waste management planning (evaluation of regional waste 
strategy of Pirkanmaa and municipal waste management in the National Waste 
❑ Municipal waste management modelling projects and services (in the Helsinki Metropolitan 
Area and Päijät-Häme Region) 
❑ Development and implementation of a national waste follow-up and data management system 
❑ Preparation of information packages supporting the coming into force of the Waste Act and 
subsequent stipulations 
❑ Maintenance of information services relating to waste and harmful chemicals 
❑ Drafting of statutes, e.g. those concerning landfills and agricultural use of sewage sludge 
❑ Drafting of technical guidelines and codes of good practice (concerning e.g. geotechnical 
structures) 
❑ National responsibility for CEN/TC 308 (waste water sludges) and ISO/TC 190 
(soil) standardization; participation in other international standardization work (e.g. 
CEN/TC 292 on wastes) 
❑ Supervision of Russian waste management projects (St. Petersburg, Novgorod, Petrosavodsk) 
❑ Participation in drafting of national environment action plans of Estonia and Armenia 
0 	Leading institute of the national network supporting the EEA Waste Topic Centre 
Table 1g. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Subsurface (ground water and soil) protection and remediation 
A. Resources 
Research in man-years, 1997 
Permanent employees 	Project workers Total 
Areas of focus: 
1 Regional assessment and development 
of soil protection 1,0 1,0 
2 Systems of ground water protection 
and management of risks 2,0 1,4 3,4 
3 Harmonization of land extraction 
with ground water protection 0,6 0,6 1,2 
Areas of focus, total 3,6 2,0 5,6 
Other activities 1,0 0,4 1,4 
Total 4,6 2,4 7,0 
B. References 
❑ Effect of extraction of gravel on ground water, 1984 - 1994 (a comprehensive joint research 
project) 
❑ Ground water project 1995 and extension project 1986 - 1990 
❑ National mapping and classification of ground water areas, 1988 - 1997 
❑ Mathematical modelling of pollutant migration in ground water, 1990-1994 
❑ Rehabilitation of extracted gravel sites, JAPRO, 1992 - 1997 
❑ Development and implementation of road risk classification, 1992 - 1993 
❑ Effects of road salting on groundwater and guidelines for preventive action, 1992- 1997 
❑ Harmonization of aggregate services with ground water protection, POSKI, 1994 - 
❑ Purification methods for polluted aquifers, 1995 - 1996 (review) 
❑ Developing protection plans for aquifers, 1996 - 1997 
❑ Developing data base systems for groundwater, 1997- 
0 	Effects of fertilization on nitrate content of ground water, 1985 - 1996. 
❑ Pollution studies relating to different sites (airfields and/or airports, golf courses), 1991-1995 
0 	Baseline study on soil protection for preparation of a target programme, 1994 - 1996 
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Table Ih. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Remediation of contaminated sites 
A. Resources 
Research in man-years, 1997 
Permanent empoyees Project workers Total 
Areas of focus 
1 Data management and comprehensive 
expertise at national level in relation to 
remedial action 	 1,7 
	
1,1 
2 Biological remediation methods for 
contaminated soils, and physical, 
chemical, biological and toxicological 
monitoring and assessment of 
results of remedial action 	 2,1 
	
4,3 
3 Geotechnical investigations and 
geotechnical solutions at contaminat- 
ed sites 
	 0,5 
	
1,2 
	
1,7 
4 Environmental liabilities and legal 
instruments in remediation 
	 0,5 
	
0,5 
Areas of focus, total 
	
4,8 
	
11,4 
Other areas 
	
1,7 
	
K 
	
3,5 
Total 
	
6,5 
	
8,4 
	
14,9 
B. References 
❑ Contaminated soil sites survey and remediation project (SAMASE) 
❑ Implementation of national programme for environmental protection and management 
❑ Contaminated soils data system 
❑ Preparation of guideline values for contaminants in soil 
❑ Biological remediation methods, service stations and saw mills 
❑ Assessment of different remediation methods 
❑ Field investigation methods 
❑ Geotechnical instructions and guidelines relating to remedial action 
❑ International development of analytical techniques used in soil investigations 
❑ Safety at work in soil clean-up 
❑ Legal questions relating to soil remediation projects 
0 	Land remediation in Estonia, 1994 - 1995 
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Table li. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Environmental emergency response 
A. Resources 
Research in man-years, 1997 
Permanent employees 	Project workers Total 
Areas of focus 
1 	Mechanical oil recovery 
2 	Prevention and limitation of oil spills in accidents 	0,4 
3 	Oil combatting in cold conditions 	 0,3 	 0,3 
4 	Remote sensing technology in controlling 	 0,5 	 0,5 
illegal discharges 
5 	Clean up of wrecks harmful to the environment 	0,8 	 0,8 
6 	Modelling of oil and chemical spills in water 	0,2 	 0,2 
7 	Sampling methods for oil and chemical spills 	0,6 	 0,6 
Areas of focus, total 	 3,2 	 3,2 
Other activities 
Total 	 3,2 	 3,2 
R. References 
❑ Location of waste barrels dumped in the sea and covered by bottom mud (Dragsfjärd barrels, 
1993), construction of lifting equipment and lifting (1994 and 1995) 
❑ Collection of oil from a grounded oil tanker (MIT Kihnu on the Estonian coast, 1993; 1070 
tons of heavy and light fuel oil were brought ashore with the help of a hose conveyed by 
helicopter) 
❑ Pumping of oil from broken bottom tanks (M/S Pamisos in the open sea north of Åland, 
1992, cargo 23000 tons of fertilizer; 320 tons of heavy fuel oil was removed by vacuum 
suction through air pipes. M/S Oihonna, 1995, and later M/S Fin Master in Kotka, the 
damaged fuel oil tanks of which were similarly emptied before docking) 
❑ Diver-assisted preheating and removal of heavy fuel oil from a wreck (100 tons of oil was 
pumped in 1994 and 1995,from M/S Park Victory, which had sunk 1947) 
❑ Removing heavy and light oil from a wreck using remote control robots and a support ship 
with a dynamic positioning system (1996, 230 tons of oil removed from 15 tanks of wreck of 
ferry Estonia that sank in 1994, and lies at a depth of more than 70 metres. Two of the tanks 
were behind two walls.) 
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❑ Preventing a casualty from sinking by using an emergency pump system conveyed on board a 
helicopter (M/S Transgermania was saved from sinking in Utö in 1990; leakage from M/S 
APJ Karan north of Aland in 1991 was controlled). 
❑ Collection of oil from water in open sea (M/T Volgoneft off Karlskrona, Sweden, 1990. 
Nearly all waste oil leaked was collected from the sea, more than 80% of the total of 1000 
tons, using equipment invented in Finland. Most oil, 240 tons, was collected by the Finnish 
oil recovery vessel HALLI, the last to arrive to the casualty 
❑ Collection of oil from coastal waters (the lighter Finn-Pusku capsized and was later 
overturned off Hanko in 1991; heavy fuel oil that leaked into the sea during the operation was 
collected by two oil recovery vessels) 
❑ Measures against oli pollution in connection with sea salvage operations (between March 1, 
1987 and November 8, 1996 a total of 40 casualties, none of which resulted in need to collect 
oil waste from shores) 
❑ Materiel assistance in oil combatting operations in Alaska (M/T Exxon Valdez, 1989) and in 
the Persian Gulf (war in 1991) 
0 	Register (data system) of dangerous wrecks (about 500 wrecks registered by 1996) and 
classification of wrecks on the basis of risk posed to the environment (1997) 
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Table lj. Current resources and areas of focus of the Finnish Environment Institute 
in environmental technology 
Technological sector: 	Geomatics 
A. Resources 
Research in man-years, 1997 
Permanent employees 	Project workers 	Total 
Areas of focus 
1 	GIS 
(Geographical Information 
Systems) 	 3,5 	 5,0 	 8,5 
2 	Remote sensing 	 2,5 	 3,0 	 5,5 
Areas of focus, total 	 6,0 	 8,0 	 14,0 
Other activities 
Total 	 6,0 	 8,0 	 14,0 
B. References 
❑ Basic GIS services for the environmental administration 
- acquisition, updating, maintenance and management of GIS data bases 
- construction of GIS data bases 
- GIS and remote sensing services for the environmental administration (GIS user interface, 
GIS support, GIS courses, participation in projects where GIS and/or remote sensing 
expertise is needed) 
❑ Corine Land Cover data base production for the European Environmental Agency 
❑ Planning and development of a GIS system for nature protection 
❑ Remote sensing of water (quality, temperature) and snow (area coverage) 
❑ Software development for NOAA AVHRR weather satellite images (acquisition, geometrical 
and atmospherical corrections, calculation of corrected physical values such as temperature, 
reflectance, vegetation indices) 
❑ GIS system for integrated monitoring sites, GIS modelling of such sites 
0 	GIS analyses of agricultural biodiversity 
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Table 2a. Programme for 1998 to 2002 relating to the technological sector water resources 
management 
Areas of focus in 2002 
❑ Flow regulation 
❑ Methods aiding decision making and impact assessment 
0 	Watercourse modelling and predictions 
❑ Lake and river restoration and environmental aspects of water construction works 
❑ Dam safety, earth dams 
Strategy 
❑ Developing the procedures for cooperation with the regional administration and others 
engaged in research and development 
❑ Extending the international contacts and cooperation 
0 	Engagement of project personnel, postgraduate studies 
❑ Concentration of activities, when necessary 
Key vroiect entities 
❑ Flow regulation practises, methods of impact assessment and decision-making, operational 
support systems for the regulation of watercourses 
❑ Monitoring and fisheries management obligations 
❑ Information and model systems for the planning and managingwatercourses 
❑ Environmentally acceptable hydraulic engineering, and lake and river restoration 
❑ Management of runoff waters from arable land 
❑ Dam safety and earth dams 
Key products 
❑ Reports, guidelines, models, computer programmes 
❑ Provision of education, training, counselling and expertise 
❑ Maintenance of information systems and guidance in their use 
Main clients and vartners 
0 	Regional Environment Centres, ministeries 
❑ Research institutes, universities 
❑ Municipalities 
❑ Power companies 
❑ Consultants 
Legal and policy basis 
❑ Act and Decree on Environmental Administration 
❑ Water Act and Decree, Dam Safety Act 
❑ Research and Development Strategy of the Ministry of the Environment 
❑ Nature Resources Strategy of the Ministry of Agriculture and Forestry, and 
the Water Resources Strategy of the Ministry of Agriculture and Forestry (under 
development) 
0 	Environment Action Programme for Rural Areas 
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Table 2b. Programme for 1998 to 2002 relating to the technological sector water supply 
Areas offocus in 2002 
❑ Expertise relating to the quantity, quality and utilization of ground water and artificial ground 
water 
❑ Expertise in the technology area of small waterworks and rural water supply 
❑ Testing methods for point-of-entry drinking-water treatment devices 
❑ Data management systems in relation to water supply and ground water issues 
❑ Education and increasing public awareness 
Strategy 
❑ Increasing the national and international cooperation - especially with neighbouring countries 
- supporting identified strengths 
❑ Allocation of permanent personnel to the sector, with possibilities for post-graduate study 
❑ Highlighting needs of clients 
Key nroiect entities 
❑ Research on artificial ground water and bank infiltration (an international project) 
❑ Development of treatment methods and devices to meet needs of small waterworks 
❑ Development of data management systems 
❑ Provision of guidelines for on-site water supply 
❑ Development of methods for regional water supply planning and follow-up of the functioning 
of financing procedures 
Key products 
❑ Research reports 
❑ Calculation, estimation and planning models 
❑ Data and reporting systems 
❑ Guidelines and reports for the consumers 
❑ Expert, education and consulting services 
Main clients and partners 
❑ Ministry of Agriculture and Forestry 
❑ Regional Environment Centres 
❑ Municipalities, municipal waterworks 
❑ Ministry of Social Affairs and Health 
❑ Finnish Water and Waste Water Works Association 
❑ Federation of the Finnish Municipalities, Statistics Finland etc. 
❑ Helsinki University of Technology, Tampere University of Technology 
❑ Manufacturers and consultancy companies 
❑ Inhabitants of rural areas 
Legal and policy basis 
❑ Water Act, Health Protection Act etc. 
❑ Legislation concerning the financing systems for water services 
0 	Community (EC) legislation on data collection 
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Table 2c. Programme for 1998 to 2002 for the technology sector integrated pollution 
prevention and control 
Areas of focus in 2002 
❑ Integrated pollution prevention and control (IPPC, BAT) 
❑ Methods relating to life cycle assessment 
❑ Monitoring of emissions and their assessment 
❑ Integrated impact assessments 
❑ Environmental policy instruments for integrated pollution prevention 
Strategy 
❑ Permanent staff contribution in integrated pollution control, recruitement of project personnel 
❑ National and international cooperation in the areas of substantail competence (focal areas) 
❑ Projects with external research financing 
Key project entities 
❑ Methods of evaluating environmental burdens 
❑ Sector-specific examinations based on the LCA approach 
❑ Research and development relating to integrated pollution prevention and control 
methodology 
❑ Development of risk analysis methods in relation to emission control and supervision 
❑ The best available techniques (BAT), brach-specific reports 
❑ Valuation of environmental impacts 
❑ Effectiveness of energy production and use 
❑ Voluntary management and control systems 
❑ Evaluation of effectiveness of environmental policy instruments 
Cl 	Integrated data systems 
Key products 
❑ Research reports 
❑ Calculation and estimation models 
❑ Emission control and reporting systems 
❑ Expert, education and consulting services 
Main clients and partners 
❑ Industry, municipalities 
❑ Regional Environment Centres 
❑ Ministry of the Environment 
❑ Universities, research institutes, e.g. Technical Research Centre of Finland 
❑ Sectorial organisations, consultants 
0 	Statistics Finland 
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Legal and policy basis 
❑ Council Directive 96/61/EC concerning integrated pollution and control 
❑ Environmental Protection Act (draft; the act will come into force in 1999) 
❑ Council regulation (EEC) No 1836/93 allowing voluntary participation by companies in the 
industrial sector in a Community eco-management and audit scheme 
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Table 2d. Programme for 1998 to 2002 relating to the technological sector water pollution 
prevention and control 
Areas offocus in 2002 
❑ Municipal wastewater treatment methods 
❑ Sustainable methods for on-site waste water treatment 
❑ Prevention of discharges from agriculture 
❑ Industrial wastewater technology (know-how and development) 
❑ Education and increasing of public awareness 
Strategy 
❑ Increasing the national and international cooperation to reinforce identified strenghts 
❑ Allocation of permanent personnel to the sector, with possibilities for post-graduate study 
Key project entities 
❑ Development of biological nutrient removal 
❑ Sewers beyond 2000 - development of an information system to improve the functioning of 
sewer network and waste water treatment plants 
Cl 	Development of data management systems 
❑ Development of on-site wastewater treatment methods and methods of promoting their use 
❑ Definition of research needs relating to sustainable sanitation 
❑ Definition of research needs on storm water management 
❑ Development of sludge treatement methods 
❑ Costs and benefits of industrial wastewater treatment methods 
❑ Project in neighbouring countries-in transition, and export projects 
Key products 
0 	Research reports 
❑ Data and reporting systems 
❑ Statistical reports on sewerage services 
❑ Guidelines on management systems for construction, operation and maintenance of on-site 
wastewater treatment 
❑ Technical guidelines and educational publications relating to on-site wastewater systems 
❑ Multipurpose assessment of industrial waste water treatment 
❑ Expert, educational and consulting services, nationally and internationally 
Main clients and partners 
Cl 	Ministry of the Environment 
❑ Regional Environment Centres 
❑ Universities and other research institutes, in Finland and abroad 
❑ Finnish Water and Waste Water Works Association, Federation of Finnish Municipalities 
❑ Municipalities, wastewater works 
❑ Manufacturers of wastewater equipment, consultancy companies 
❑ Industry 
0 	Owners of unsewered properties in sparsely setteled areas 
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Legal and policy basis 
❑ Water Act and the future Environment Protection Act 
❑ Water Protection Programme to 2005 
❑ Community legislation and related Finnish legislation 
0 HELCOM, EEA, EUROSTAT, OECD etc. 
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Table 2e. Programme for 1998 to 2002 ralating to the technological sector air pollution 
prevention and control 
Areas of focus in 2002 
❑ Air emissions inventory 
❑ Scenarios 
❑ Air emissions abatement and its costs 
Strategy 
❑ Construction and maintenance of national air emission data bases 
❑ Allocation of permanent personnel to air emission research 
Key proiect entities 
❑ SIPS project 
❑ Cost of air emission abatement and measurements 
Key products 
❑ Research reports 
❑ SIPS data base system 
❑ Air emissions inventory and scenarios 
Main clients and partners 
❑ Ministry of the Environment, Ministry of Trade and Industry 
❑ Regional Environment Centres 
❑ Acidification Committee 
❑ Statistics Finland, Technical Research Centre of Finland, Helsinki Metropolitan Area 
Council, Finnish Meterological Institute, Association of Finnish Municipalities, Imatran 
Voima OY (energy company) 
❑ EEA, BCE, Intergovernmental Panel on Climat Chenge (IPCC), OECD, HELCOM, 
PARCOM, EUROSTAT 
❑ IIASA, National Institute of Public Health and Environmental Protection (RIVM, The 
Netherlands) 
Legal and policy basis 
❑ UN Framework Convention on Climate Change 
❑ Convention on Long-range Transboundary Air Pollution 
(protocols on sulphur emissions, nitrogen oxides and VOCs) 
❑ Air pollution control policy and legislation of the European Community 
❑ Finnish Air Pollution Control Act and Decree 
❑ Council of State Decisions and decisions of the Ministry of the Environment, based on air 
pollution control legislation 
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Table 2f. Programme for 1998 to 2002 relating to the technological sector wastes and waste 
management 
Areas of focus in 2002 
❑ Wastes in the context of integrated pollution prevention and control (IPPC, BAT) 
❑ Integrated systems of municipal waste management 
❑ Waste policy instruments 
❑ Follow-up and data management and transfer in the waste sector 
❑ Counselling and education 
Strategy  
❑ Allocation of permanent personnel to the waste sector, recruitment of project employees 
❑ National and international, especially European, cooperation supporting identified strengths 
Key project entities 
❑ Waste prevention (use of economic instruments, in particular) 
❑ Environmental aspects of waste recycling and recovery 
❑ Waste treatment technologies and waste management systems 
❑ Development of calculation and modelling methods for waste management 
❑ Evaluation of waste characteristics for recovery and disposal 
❑ Development of waste counselling and education 
❑ Evaluation of efficiency of waste policy instruments 
Key products 
❑ Research reports 
❑ Calculation, estimation and implementation models 
❑ Data and reporting systems 
❑ Expert, education an consulting services 
Main clients and partners 
❑ Ministry of the Environment 
❑ Pirkanmaa Regional Environment Centre and other Regional Environment Centres 
❑ Federation of the Finnish Municipalities, municipalities, Helsinki Metropolitan Area Council, 
waste management companies and industry 
❑ Technical Research Centre of Finland, Helsinki University of Technology and Tampere 
University of Technology 
❑ Statistics Finland 
❑ European Environment Agency (EEA) 
Legal and policy basis 
0 	National Waste Plan 2005 
❑ Waste policy and legislation of the European Community 
❑ Finnish Waste Act and Decree 
❑ Council of State and Ministry of the Environment Decisions issued on the basis of Waste Act 
and Air Pollution Protection Act 
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Tabel 2g. Programme for 1998 to 2002 relating to the technological sector subsurface 
protection and remediation. 
Areas of focus in 2002 
❑ Management of soil and ground water data systems 
❑ Coordination of soil protection and follow-up of implementation 
❑ Systems of ground water protection and risk management 
❑ Adjustment of soil use to ground water resources 
❑ Mathematical modelling 
Strategy  
❑ Increasing the national and international cooperation supporting the focal areas 
❑ Maintenance of wide expertise through training and post-graduate studies 
Key project entities 
❑ Management of soil protection data 
❑ Implementation of soil protection at regional level 
❑ Adjustment of ground water protection with aggregate services 
- Rehabilitation of extracted gravel sites 
- Development of data base for extracted land (soil and stone materials) 
❑ Systems of risks management in ground water protectio 
- Measuring techniques related to groundwater areas 
- Development of joint use of different data base systems 
- Protection plans for aquifers 
- Constructions for protection of aquifers 
❑ Modelling of ground water flow and transportation 
❑ Classified ground water resources in Finland; quality and risks 
❑ Purification of polluted ground water by in situ -methods of natural biological decomposition 
Key products 
❑ Management system reating to soil protection data 
❑ Soil protection guide (for planning and project implementation) 
❑ Reports, guidelines 
❑ Data and reporting systems 
❑ National reports for EU-institutions 
❑ Guidance and consulting services 
Main clients and co-partners 
❑ Ministry of the Environment, Ministry of Agriculture and Forestry, Regional Environment 
Centres 
❑ Geological Survey of Finland, Finnish Forest Research Institute, Agricultural Research 
Centre of Finland, Technical Research Centre of Finland, National Road Adminstration, 
STUK Radiation and Nuclear Safety Authority, Technology Development Centre 
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❑ Municipalities, water works 
❑ Universities 
❑ Consultants 
Legal and policy basis 
❑ Water Act and Decree, Land Extraction Act and Decree 
❑ Quality Standards of the Ministry of Social Affairs and Health 
❑ Community legislation 
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Table 2h. Programme for 1998 to 2002 relating to the technological sector remediation of 
contaminated soils 
Areas offocus in 2002 
❑ Command of the total situation concerning contaminated sites 
❑ EIA and risk assessment of contaminants 
❑ Know-how in and development of remediation methods, in particular biological methods 
❑ Expertise in the efficiency of technical remediation measures 
❑ Command of legal and administrative management tools 
Strategy  
❑ Active cooperation with the administration and other actors in the field both in Finland and 
abroad (to secure resources and use of suitable remediation techniques) 
❑ Safeguarding the availability of high-quality researchers and production of high-quality 
publications thorough own experimental, development and research activities 
Key project entities 
0 	Updating of national remediation programmes 
❑ Assessment and determination of needs, objectives and technologies in remediation 
❑ Biological-chemical methods and in-situ techniques 
❑ Command of technical implementation and quality assurance 
❑ Assessment of environmental liabilities and effectiveness of legal instruments 
Key products 
❑ Training and education, brochures, instructions, information leaflets 
❑ Research reports, technical guidelines, expert statements 
❑ Model projects, intercomparisons 
❑ Data systems, statistics, information services 
Main clients and partners 
❑ Ministry of the Environment, Regional Environment Centres, municipalities 
❑ Industry and enterprises 
❑ Universities (Helsinki University of Technology, Tampere University of Technology, 
Universitiy of Helsinki, University of Turku, research intitutes (Technical Research Centre of 
Finland, Geological Syrvey of Finland, Institute of Occupational Health) 
❑ Technology Development Centre, The Academy of Finland, foundations 
❑ European Community, HELCOM and other international bodies 
Legal and policy basis 
❑ Waste Act and Decree 
Cl 	Council of State Decisions, decisions of the Ministry of the Environment (limit values, target 
values, regulations concerning landfills etc.) 
❑ State Budget 
0 	Community legislation and international conventions (e.g. Helsinki Convention) 
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Table 2i. Programme for 1998 to 2002 relaitng to the technological sector environmental 
emergency respose 
Areas of focus in 2002 
❑ Mechanical oil recovery in cold conditions 
❑ Biological oil combatting methods in cold conditions 
❑ Surveillance technology for illegal discharges 
Strategy 
❑ Focusing on technology applicable in Arctic and Baltic Sea conditions 
❑ Choice of best method on the basis of life cycle analysis and principles of sustainable 
development 
❑ International cooperation, follow-up of the development 
Key vroiect entities 
❑ Control on illegal discharges 
❑ Prevention of spills 
❑ Oil pollution control and response, oil combatting 
❑ Chemical pollution control and response 
❑ Further development of drift models 
Key products 
❑ Technical response and control methods and equipment 
❑ Drift models, also for ice conditions 
❑ Methods for processing and transmitting monitoring data and data from other observations 
❑ Geographical information system for pollution control 
❑ Development of system analysis for decision- making 
Main clients and partners 
❑ Ministry of the Environment, Regional Environment Centres 
❑ Finnish Maritime Administration, Finnish Frontier Guard, Defence Forces, Ministry of 
Interior 
❑ Municipalities, harbours, oil and chemical storages, Oil Companies, Shipping Companies 
❑ Technical Research Centre of Finland, Helsinki University of Technology, other research 
institutes 
Legal and policy basis 
❑ The Conventions on the Protection of the Marine Environment of the Baltic Sea Area and 
other international agreements concerning response to environmental accidents 
❑ National legislation 
❑ Study concerning facilities required in Finland in 2005 for combatting environmental 
accidents 
Table 2j. Programme for 1998 to 2002 relating to the technological sector geomatics 
Areas of focus in 2002 
❑ Use of GIS techniques in environmental monitoring 
❑ Optical remote sensing in environmental monitoring 
Strategy 
❑ Know-how in the use of GIS and remote sensing are upgraded to a level where the benefits of 
geomatics are accessible to all who need it in the environmental administration 
❑ Improving the tools and methods by making e.g. GIS user interfaces for different applications 
❑ Participation in research and development projects 
❑ International and national cooperation 
❑ Geomatics data bases are in order 
❑ Quality procedures are in use 
❑ Training of GIS and remote sensing specialists (courses, conferences, researcher exchange) 
❑ Changing short term contracts into permanent contracts for those researchers whose work is 
of permanent nature 
Key protect entities 
❑ Basic geomatics services (including acquisition, updating, maintenance and management of 
GIS data, software updating, easy-to-use user interfaces, training, support) 
0 	Research and development projects (see Table 1j) 
Key products 
❑ GIS databases 
❑ Easy-to-use GIS user interface for combining GIS (and observation) data, for updating and 
maintenance of GIS databases, for making analyses, maps, comparisons etc. 
❑ Operational environmental monitoring by remote sensing techniques (in the first phase snow, 
water quality, surface temperature and land cover). Combining of this data with GIS and 
observation data with the GIS user interface 
❑ Expert services in geomatics 
❑ Support in geomatics 
Main clients and partners 
❑ Ministry of the Environment, Regional Environment Centres 
❑ Clients to whom there are obligations such as EEA, DGXII of the European Commission 
❑ Research Institutes etc. such as Helsinki University of Technology, Finnish Geodetic 
Institute, Technical Research Centre of Finland 
❑ Paying clients such as forest companies, some research institutes, municipalities 
❑ Financing organizations such as the European Community, Ministry of the Environment, 
Technology Development Centre, Finnish Academy 
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Legal and policy basis 
Act and Decree on Environmental Administration 
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